I. INTRODUCTION
The global financial crisis (GFC) adversely affected some of the world's strongest economies with many of them slipping into negative growth. However, Australia not only experienced positive economic growth, but also maintained a rate above the average growth rate of other members of the Organization of Economic Cooperation and Development (OECD). ' Australia's Gross Domestic Product (GDP), an important indicator of economic growth, has steadily increased since 2005.2 Several reasons have been put forward to explain why Australia has remained largely unscathed by the GFC. According to the Australian government, timely policy interventions that provided economic stimulus to vulnerable sectors of its economy played an important role in protecting Australia's economy from the negative effects of the GFC. As policy responses, the government provided support through direct government investments, developed a financial credit scheme for purposes of funding guarantees of deposits held, and increased supervision in the financial sector.' All of these measures helped maintain financial confidence, which explains why, despite the international turmoil, banks in Australia have not only 4 For instance, over ninetysix percent of the fuel used to generate electricity in 2006 and 2007 was nonrenewable. 5 Coal contributes to the provision of electricity to consumers and industry at a relatively cheap cost, making it internationally competitive.1 6 Nonrenewable fossil fuels provide employment opportunities for a significant number of Australians, particularly rural Australians. By 2007, about 117,500 people were working in mines, not including the significant number of people indirectly employed by the mining industry. 17 The importance of coal and other fossil fuels to the Australian economy explains the current political focus on carbon emission reduction and helps contextualize the current debate regarding the Emissions Trading Scheme (ETS) proposed by Kevin Rudd's Labor Government. Australia's heavy reliance on nonrenewable sources of energy poses a threat to the environment and raises sustainability concerns. Apart from imprudent exploitation possibly depleting these exhaustible resources, fossil fuels also contain carbon and contribute to carbon emissions when consumed. Carbon emissions have been shown to contribute to the greenhouse gas effect. Notwithstanding the current scientific controversy surrounding the possible 11. Trade and Investment, AUSTRALIAN EMBASSY, CHINA, http://www.china.embassy. gov.au/bjng/relations2.html (last visited Apr. 11, 2011).
12. SMFI: King Coal Will Be Dethroned, and BJP Should Align Itself with Carbon Revolt, BEYOND ZERO EMissIoNs, http://beyondzeroemissions.org/media/newswire/smhking-coal-will-be-dethroned-and-bhp-should-align-itself-carbon-revolt-110127 (last visited Apr. 10, 2011).
13. effect of these emissions on the earth's climate and the magnitude of such climate change,'" the negative effect of carbon emissions into the atmosphere is not in dispute.1 9 Thus, the need for climate change mitigation continues to be a policy priority for the Australian government.
The current government has failed to pass its much-touted Carbon Pollution Reduction Scheme (CPRS) 20 after two valiant attempts. This highlights Australia's dilemma in its quest to reduce dependence on fossil fuels, while the country faces a restructuring of its industrial and mining sectors that are themselves subject to increasing demand for their nonrenewable and carbon intensive resources. Australia is not alone in this quagmire. For countries around the world, the collapse of recent climate negotiations in Copenhagen and the international community's failure to reach a meaningful agreement with fixed and verifiable targets for carbon emission have significantly undermined public support to combat climate change.
The recent serious allegations and admissions impugning the integrity of the United Nations' Intergovernmental Panel on Climate Change (IPCC) undermined the scientific consensus that had, after many years, finally managed to penetrate the conscience of the global commons.
2 ' The unfortunate convergence of the global financial crisis robbed the international community of the momentum to take immediate action and placed efforts to mitigate global warming in a holding pattern.
This article explores the role of industry in enabling Australia to move toward a less carbon intensive economy. It then examines how technological innovation and the adoption of appropriate adaptive strategies will ensure that this country's economy is firmly on the path to a sustainable future.
Mitigation of climate change caused by human activities, and particularly by greenhouse gas (GHG) emissions, has been a concern for more than a decade. However, this is one of the areas of international environmental governance where consensus has proved difficult to achieve as evidenced by the very first attempt, the United Nations Framework Convention on Climate Change (UNFCCC). 22 The UNFCCC, adopted in 1992 and enforced in 1994, constituted a framework in which countries recognized the adverse effect of GHG emissions and voluntarily pledged to reduce them. The passage of time required a second phase in order to elaborate and concretize the measures that governments would be required to take to reduce GHG emissions. The Kyoto Protocol, 23 adopted by the third Conference of Parties (COP 3), set quantitative targets for reduction of GHG emissions between 2008 and 2012 for Annex I (Developed) 24 countries.
In the recent past, two events have seriously threatened the future of global climate change mitigation: the Climate Change Conference at Copenhagen and the allegations against the IPCC. First, the Climate Change Conference in December 2009 failed to produce its expected output, which was a legally binding instrument to govern climate change for the post-2012 period. Second, the recent allegations and accusations made against the IPCC jeopardized not only the credibility of the leading scientific body in the assessment of climate change, but also the very science behind climate change. 25 Deeper analysis highlights the fallacy of abandoning human-induced climate change mitigation efforts. At first glance, the Copenhagen Conference may appear to have been a total collapse as the accord, 2 6 produced after hurried political negotiations between a few countries, was not exactly the expected legally binding successor to the Kyoto Protocol. Long Term Cooperative Action (AWG-LCA) under the UNFCCC, its intended mandate was to develop a comprehensive outcome. The AWG-LCA was to achieve cooperation in the areas of mitigation, adaptation, finance, and technology, with the deadline of COP 15 in Copenhagen.
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However, from the onset, there was lack of clarity as to the accord's intended outcome. There was the question of whether the establishment of a second track negotiation meant that there were to be two separate outcomes: 1) one under the AWG-LCA and another under the Ad Hoc Working Group on Further Commitments for Annex I parties under the Kyoto Protocol (AWG-KP), or 2) a single outcome integrating both negotiation processes. Also, there was no clear agreement that the outcome of the accord would be legally binding. 29 Thus, it was not a surprise that the Copenhagen Conference was characterized by disagreements in the course of negotiation and that it resulted in a largely political agreement with no clear targets instead of a legally binding instrument.
The Copenhagen Accord may not have met the high and arguably unreasonable expectations that were placed on it. However, it demonstrated the parties' commitments to cap global temperature rise by significantly reducing emissions and to raise money for mitigation efforts in developing countries.
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The accord is founded on the scientific view of the need to ensure that the global temperature increase is less than two degrees Celsius in order to mitigate the adverse effects of anthropogenic global climate change.
3 ' Consequently, climate change mitigation remains a key policy objective for a large number of countries.
The recently revealed flaws in the methodology and operation of the IPCC and the Climatic Research Unit (CRU) at the University of East Anglia, particularly in the context of its peer review processes, have been used by the media and climate change skeptics to question scientific consensus regarding the effects of anthropogenic climate change. For example, in 2007, the IPCC stated in a comprehensive report that that the Himalayan Glaciers would completely melt by 2035.32 The IPCC has come under harsh criticism over this statement. That one of the lead authors of the report was among those questioning the accuracy of the assertion did 34 have only fueled further media attacks on the IPCC. Climate change skeptics have capitalized on the situation and are now questioning the entire science behind anthropogenic climate change suggesting that it has become a "dead issue." 3 5 These disturbing revelations have led the head of the CRU, Professor Phil Jones, to agree to stand down pending the outcome of a full investigation of the theft of sensitive emails. 36 Additionally, Ivo de Boer, United Nations' Executive Secretary of the UNFCCC, resigned effective July 2010, and intense pressure is being placed on Rajenda Pachhauri, chair of the IPCC, to follow suit. 37 The threat to the credibility of the science behind climate change has exacerbated the already bleak prospect presented by the Copenhagen conference. The result is a loss of momentum in the adoption of policies to mitigate human induced climate change.
Though members of the IPPC and the CRU conceded that there may have been a failure to adopt best practices in some of their research projects, this does not justify the condemnation of the scientific findings of the various research projects on climate change over the years. The errors committed revealed the need to reconsider the processes of the IPCC to ensure best practices are followed.
3 9 Besides adherence to best practices, scientific advances are helping scientists understand the complexity of factors involved in explaining the variability of the earth's climate systems and the uncertainties prevalent in determining the future effects of carbon emissions.40 However, the effects of climate change on the environment and society will ultimately depend on "how humankind responds through Overall, the science has not changed; anthropogenic activities affect the earth's climate systems though the extent and magnitude of this effect on future climatic systems is uncertain. However, as a precautionary principle, governments must adopt policies that will help ensure that the adverse effects of these activities are moderated as scientists further investigate them.
III. AUSTRALIA'S CLIMATE CHANGE MITIGATION EFFORTS
Despite exporting the largest amount of coal in the world, Australia is not the highest emitter of carbon. Outranked by China, the United States, Russia, and India among others, Australia contributes only 1.4% of global emissions. 42 This low rate does not necessarily mean that Australia is not a major source of emissions. Despite Australia's large physical size, it has a relatively small population compared to these other countries. Thus, Australia's total emissions are likely to be low despite high reliance on fossil fuels. Nevertheless, according to a recent report, Australia is ranked as the world's highest carbon dioxide emitter per capita. Globally, Australia's carbon emission rate is relatively low due to the accounting rules established by the Kyoto Protocol. Under these rules, emissions from fossil fuels such as coal and natural gas (including sequestered carbon in trees and other vegetation) count toward a country's total emissions only if they are burned or decomposed in that country.4 This means that carbon emissions from Australia's coal and natural gas exports are credited to the country in which they are burned or decomposed, as opposed to the country of origin. China, whose largest coal supplier is Australia, ranked first among the 4 9 Cognizant of its increasing GHG emissions, Australia has sought ways to reduce its carbon dioxide release.
The high ratings in both total GHG emissions and per capita emissions, as well as the increasing rate of total GHG emissions in Australia, has increased pressure on the government to implement emission reduction. Further, Australia's current government seems to be convinced of a need to provide international moral leadership in the adoption of policies to combat climate change.so
Debate over the direction of Australia's climate change policy has brought the delicate balance between environmental protection and economic considerations to the forefront. The initial debate surrounding the housing of climate change policy issues, either in the Ministry of Environment or the Ministry of Energy, demonstrated the difficulty of balancing these apparently conflicting interests.
The Ministry of Environment identified climate change as an environmental issue and, thus, within its mandate. The Department of Energy argued that given how central exports of coal, natural gas, and uranium are to the Australian economy, the issue of GHG emissions reduction was better placed in its ministry, which would adopt strategies focused on energy systems. Eventually, the matter was settled when the Labor government, then in power, decided to implement only mitigation measures that would not have net adverse economic impacts both nationally and on Australia's trade competitiveness in the absence of similar action by major greenhouse gas producing countries.
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To ensure the protection of Australia's economy, industry must be 46 
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included when determining the direction of climate change policy. The Australian Business Roundtable on Climate Change Group was formed to help understand the business risks associated with climate change and to participate in the development of policy frameworks and marketing conditions for a low carbon future. 53 The group included six of Australia's largest corporations. 54 Their recommendations, contained in the report Business Case for Early Action, reiterated the caution expressed by both political sides that Australia should adopt policies referent to international action so as not to reduce the competitiveness of the nation's products."
In keeping with this recommendation, the Australian government sought to enter strategic regional alliances with other major producers and consumers of coal and other fossil fuels. The Asia Pacific Partnership on Clean Development and Climate (AP6) was one such multilateral and multi-stakeholder alliance also initiated by the former John Howard government. The AP6 brings together some of the world's largest stakeholders in carbon and fossil fuel industries: the United States, China, India, Japan, South Korea, and Australia. 56 The objective of the AP6 is to establish a forum in which these countries work together alongside the private sector to "meet goals for energy security, national air pollution reduction, and climate change in ways that promote sustainable economic growth and poverty reduction." The AP6 initiative intends to build on the already existing multilateral climate initiatives, which involve initiatives for developing renewable energy technologies, energy efficient technologies, and market mechanisms to reduce GHG emissions.
The AP6 was also regarded as a possible alternative framework for negotiating the post-2012 climate change commitments. 5 9 Former U.S. President George W. Bush proposed that the major developed and developing countries come together to forge a post-2012 agreement on The Copenhagen Accord was the result of negotiations among the world's large stakeholders in coal and fossil fuel trade. However, Australia was absent from the negotiations that altered climate change strategies, which followed the change in government in both Australia and the United States prior to the Copenhagen Summit.
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A. Australia's Carbon Pollution Reduction Scheme: Doomed to Fail?
In December 2007, Kevin Rudd was sworn in as the twenty-sixth Australian Prime Minister. Among the policy goals in his electoral campaign package was to ratify the Kyoto Protocol, create a national carbon trading scheme by 2010, set a carbon emission reduction target of sixty percent by 2050, provide A$500 million to fund development of clean coal technology, and promote other impressive policies on environmental protection. 63 Since the change in government, Australia has ratified the Kyoto Protocol and introduced CPRS legislation, which has created an emissions reduction scheme utilizing a cap and trade mechanism.
The current government's CPRS is arguably an attempt to implement the recommendations of Australia's most comprehensive government enquiry into climate change: the Gamaut Review. In 2007, Professor Ross Garnaut was commissioned by the Commonwealth and the State and Territory governments of the Australian Federation to examine the effects of climate change on Australia and recommend a policy framework to ensure sustainability. 65 report. 6 Garnaut found that the rate of Australia's GHG emissions was increasing and that there is need to reduce these emissions to prevent the possible adverse effects of climate change. 67 One of the main findings of the review, and perhaps the most controversial, was its proposal that Australia's climate change response be built around obtaining an international consensus on stabilizing the concentration of atmospheric greenhouse gases at 550 parts per million (ppm) of carbon dioxide equivalents (C0 2 -e).
6 8 The report proposed that Australia's climate change policy focus on a carbon pollution reduction scheme with two options for reduction targets based on the possible outcomes of the global negotiations for a legally binding agreement. If an international binding agreement was reached in which other major emitters committed to significant reductions, then Australia ought to adopt a target of ten percent reduction by 2020 and an eighty percent reduction by 2050.
On the other hand, if the global community did not agree on a legally binding agreement, then Australia ought to set reduction targets at five percent by 2020 and sixty percent by 2050.70 Apart from the CPRS, the report also advocated complementary measures involving a broad mix of adaptation policy options including flexible markets, information, and direct assistance.
After the release of the Gamaut Review's final report, the government proposed a set of laws to implement an ETS. Under the CPRS, the government would set an annual cap on the amount of carbon pollution Australia may emit. The government would then gradually reduce this cap to help the country meet its reduction targets for 2020.72 The national target would be between five percent and fifteen percent below year 2000 levels by the year 2020.n Companies and groups operating within Australia that emit carbon would need permits that could be issued or purchased to allow such emissions. The total number of permits issued would have to be within the government cap. Businesses could trade permits if they find they have less need for them than required or more than anticipated. 74 The Greens, the Coalition, and the two independent Senators have faulted the CPRS on many grounds. Perhaps the most wide sweeping criticism directed at the CPRS has been its alleged complexity, which has contributed to its lack of popularity. Specifically, the Greens consider the proposed target of five percent unambitious and instead propose twenty-five to forty percent reductions below 2000 levels of GHG emissions by 2020. 80 The Coalition government opposed the CPRS on grounds that it failed to meet the least cost test.81 Whereas the Coalition agrees with the Labor government's target to reduce the GHG emissions by five percent by 2020, it argues that this can be achieved using their direct action plan, which is more cost effective than the CPRS. 82 The Coalition plan radically departs from the current government policy approach because it is based on direct government intervention in the form of incentives to Australian families and businesses as a means of reducing emissions. The government would provide incentives to existing industries seeking to reduce their emissions by adopting more efficient systems. 4 The government would also give incentives to other direct action measures required to reduce emissions, such as direct action on forestry, energy efficiency, recycling, and other necessary measures. 85 Furthermore, the government would make incentives available for renewable energy initiatives. 86 Like the 2007 election, climate change policy appeared to be a major, if not decisive, factor in the 2010 federal election.
The Australian business sector has also expressed concern over the CPRS. The Business Council of Australia and the Australian Chamber of Commerce and Industry oppose implementing a reduction scheme ahead of the rest of the world. 87 Indeed, a major concern of those opposed to the CPRS legislation was the Government's insistence that it be enacted into law before Copenhagen in order to provide the Australian Prime Minister with the moral authority to persuade other world leaders to follow Australia's lead and agree to far-reaching binding targets. In hindsight, these concerns appear well placed, for none of the three largest emittersthe United States, China, and India-was prepared to commit to binding reduction targets at Copenhagen. Thus, it is doubtful that other countries would feel compelled to follow Australia's lead given its relatively small percentage of global emissions (1.4%) and that under the CPRS, almost all trade-exposed industries, including coal, natural gas, iron ore, and cement, were either exempted entirely or heavily subsidized. As noted earlier, industry supports climate change policy as long as it does not result in actions that may negatively impact the competiveness of Australia's products. The implementation of the CPRS in Australia would increase the price of carbon and, in the absence of similar increases in the carbon price in markets of other countries, result in the loss of competitiveness of Australian coal and other resource commodities.
An analysis of the merits and demerits of emission trading schemes in general may help provide objective input into the capacity of the CPRS to 90 The growing popularity of these schemes suggests that they have some merit.
Two reasons for the growing popularity are that ETSs are both selfperpetuating and flexible. The more widespread the use of the trading schemes at a regional and international level, the more the international carbon market grows. This provides opportunities for individual countries and regions to benefit from economies of scale, thereby reducing their cost of GHG emission reduction.
9 ' This is particularly attractive for countries like Australia where buying emissions reduction on the international carbon market would be cheaper than implementing local reductions. 92 However, the Copenhagen Conference did not produce a legally binding agreement that would have created the framework for a strong international carbon market. Thus, the cost effectiveness of emission trading schemes will not be as high as anticipated. One of the other inherent strengths of these schemes is that they provide regulated industries with flexibility. Unlike direct intervention policy options, ETSs are very flexible after the caps are set. 93 This flexibility, assuming a properly functioning market, ensures that businesses choose the most cost effective means of reducing their GHG emissions.
Perhaps the most important advantage of ETSs is that they tackle the tragedy of the commons problem. Some argue that emissions trading internalizes environmental externalities, thus achieving one of the principles of environmentally sustainable development.
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The economic value attached to carbon pollution is envisaged as a negative incentive to polluters and a positive incentive to green technology and industry. 9 ' However, there is evidence to challenge the assumption that an increase in the cost of carbon will create a positive incentive to develop green technology and industry.
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Despite ETSs' perceived strengths, experience demonstrates that the system is not perfect. First, the entire system revolves around an artificially created market for a non-conventional commodity. The objective of this market, unlike others, is not only to sell the commodity, but also to sell it at a specific price. This artificial environment makes the emissions market particularly prone to distortion, 97 as evidenced by the EU-ETS experience. When the EU-ETS was rolled out, businesses were given permits on the basis of self-generated emission level estimates. 99 Some businesses used this as an opportunity to increase their market edge by over-estimating their emission levels.' 00 When subsequently accurate carbon dioxide emission levels were determined, the price of carbon plummeted.' 0 ' Design flaws in the duration of the permits also undermined the EU-ETS's effectiveness.1 02 Experience with emissions trading systems demonstrates that they may be more effective for bringing about widespread incremental change over a long period of time as opposed to a short period of time. The most effective way to avoid this risk would be for the industries likely to be the beneficiaries of such government protection to voluntarily commit to carbon reduction.
One of the greatest ETS challenges is that it is an economic mechanism that works like a blanket tax on all individuals regardless of their income level and capacity to pay. The establishment of a carbon price would impact the price of basic goods such as fuel, electricity, and groceries.' 0 o Since demand for such goods is inelastic, it would result in a disproportionate burden on low-income households.
Further, carbon alternative technologies require high costs of installation, which may make them inaccessible to the low-income households.
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Apart from its inherent weaknesses, the Australian ETS also depends on the adoption of similar market mechanisms in the global coal market. As noted earlier, all reviews and recommendations on climate change policy in Australia indicate that success of an ETS depends on its adoption by trading partners and other stakeholders in the global coal market.1 09 The success of Australia's ETS thus depends on the adoption of cap and trading schemes by other large producers and consumers of coal such as the United States, India, and China.
The Copenhagen Accord demonstrated that the world is still far from developing a global mechanism for carbon trade as the means of reducing GHG emissions. China and India do not support the development of the ETS. President Obama's government initially supported a cap and trade scheme, but recent trends indicate that the government's position is likely to shift. Furthermore, the Obama administration did not pursue the passage of the ETS before the mid-term elections in November 2010. Both Democrats and Republicans were wary of anything that might impede the recovery of the U.S. economy and increase energy costs in an election year. Moreover, the Australian government conceded that it might remove the emissions trading scheme from its climate change bill before it goes to the Senate. If Australia's CPRS depends on similar policy action by other large economies, then the future of an emission trading scheme is bleak."' Recently, the Rudd administration's CRPS policy faced a considerable setback when one of its major climate change initiatives resulted in more than 100 homes burning to the ground. The climate change initiative was intended to provide heavily subsidized home insulation to homeowners.
Ignoring numerous warnings over safety concerns, the lack of properly trained installers, and inadequate regulatory safeguards, the government rolled out the program as part of its financial stimulus package to counter the GFC.11 2 The A$2.5 billion insulation scheme was part of a government plan to provide insulation to 2.7 million houses across Australia." 3 So far more than a million homes have been insulated. However, more than 100 homes have caught fire as a result of improperly installed aluminum foil insulation. The insulation caught fire after being exposed to electrical wiring in roof cavities."l 4 Thousands more homes remain at risk. The situation was exacerbated when four young, improperly trained electricians were electrocuted." 5 Facing intense political pressure, the government publicly admitted its responsibility, and cancelled the entire program. It ordered inspections of the hundreds of thousands of existing homes where insulation had been installed."' 6 The estimated cost of the cleanup could be as high as A$ 100 million."' The Prime Minister has since demoted the Environment Minister responsible for the program and appointed a junior minister to handle the aftermath."' 8 The failed insulation program has only served to reduce the popularity of the government's entire climate change policy and raise questions as to the Rudd government's ability to properly administer 
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large-scale programs." 9 In the wake of this debacle, the opposition succeeded in putting off the discussion of the CPRS until May 2010. The challenges faced by the EU-ETS demonstrate that the most effective way to ensure that the systems work properly is not the development of tightly regulated ETSs by governments but rather commitment by industry to reduce GHG emissions. If industry players are convinced of the need to reduce GHG emissions, they would not seek to frustrate the market.
B. Other Technological Innovations to Reduce Emissions
Australia has included investment in environmentally friendly technologies in its climate change policies. These technologies fall within three main categories: technologies that offset or abate carbon pollution; technologies that increase the efficiency of fossil fuel production; and technologies that utilize renewable energy sources.12 0 These technologies include: (1) carbon capture and storage; (2) biofuels; (3) (natural) carbon sequestration; (4) biochar technology; and (5) renewable energy sources.
Carbon Capture and Storage (CCS)
Carbon capture and storage (CCS) is a clean coal technology that offsets or abates carbon pollution. Its viability in the reduction of GHG emissions is being explored. As its name suggests, the technology involves the capture of carbon dioxide and its accumulation or storage in deep geological formations.12 1 This technology is particularly attractive in the efforts to reduce GHG emissions because of its projected success in significant short-term reduction of GHG emissions. Protocol target for reduction of EU emissions in the five-year period between 2008 and 2012.125 Apart from its impressive potential to reduce GHG emissions, CCS is particularly attractive to the coal industryl 26 because it best maintains the status quo. CCS allows industries that rely heavily on fossil fuels to continue to do so, provided they can capture their carbon dioxide emissions and safely store these away. This may explain the Australian government's support for CCS, given the country's heavy reliance on fossil fuels for its energy production. Regardless of the motive in support for CCS, it is important to objectively determine the merits of CCS in GHG emissions reduction. Government and industry must ask the difficult questions in order to determine whether CCS is merely wishful thinking or a meaningful part of the climate change solution.127
CCS is a fairly new technology. According to a 2010 report commissioned by the Global CCS Institute, as of 2009 there were a total of 275 CCS projects at different stages around the world.1 28 This appears to be a fairly large number; however, only sixty-two of these projects may be considered active or planned, of a commercial scale, and integrated, demonstrating the entire CCS process chain of carbon dioxide capture, transport, and storage.1 29 Not one of the sixty-two integrated projects is completed. Furthermore, there were about thirty-four completed projects, but none of these could be considered integrated.1 30 In terms of total projects, regardless of state of completion and integration, the most active region is the United States, followed by Europe. Australia and New Zealand are ranked third, accounting for ten percent of the total number of identified CCS projects.1 3 ' This is because over the last six years, the Australian government has shown commitment and support for research initiatives on the development of CCS technologies and 125. Id These projects indicate Australia's significant progress in the area of CCS research and development. However, none of the seven projects is in the stage of execution or operation. Thus, adequately assessing the technical feasibility and large-scale commercial viability of the CCS projects is difficult.
The confirmation of the technological feasibility or commercial viability of a project does not necessarily guarantee its success in achieving the impressive GHG emission reductions anticipated. 134 The Global CCS Report confirms this, recognizing that, though many CCS projects have been launched, thus meeting the first objective of the G8, only a few of these projects are likely to reach the operational stage. The failure rate is attributed to a "constellation of challenges" associated with CCS.'" The report points out that the exact nature of these difficulties is not easy to determine.' 36 This is because proponents of failed projects are reluctant to disclose any information that would provide insight on reasons for the failure. Additionally, general deployment challenges can be inferred from analyzing similar technological projects.
The report makes an important observation regarding the risks associated with transport and carbon storage. Of the sixty-two projects analyzed, almost half have been classified as dependent. This classification indicates that these projects are integrated in capture, transport, and storage; however, although the functions are integrated into one CCS system, transportation and storage are in reality carried out by an entity separate from the entity carrying out capture.13 7 The dependence on a separate entity to organize storage introduces new risks related to capacity of that entity to transport and store captured carbon, as well as increased risks of lag time due to the current emphasis on capture component development. the success of CCS is dependent on a whole array of factors, which include the development of regulatory and incentive policies to support its adoption as a business model.' 3 9 At present, no one has any actual CCS experience, which prevents a thorough analysis of the adequacy of Australia's regulatory framework.
The uncertainty and risk of failure in CCS suggests that it may not be the most effective policy option for the reduction of GHG emissions. The Australian government and corporations within the coal industry are currently investing significantly in CCS. Given the analysis above, such investment may not be justified and perhaps should be redirected to more certain and long term GHG emission reduction technologies.
Biofuels
Predicted global shortages of fossil fuels encouraged the search for better and more viable options for energy to be used in transportation, such as biofuels.1 4 0 Biofuels are liquid, solid, or gaseous fuels derived from renewable biological sources. Sourced from biomass, primarily renewable biological plant matter, or from products derived from plant matter, biofuels can be burned directly for thermal energy or converted to other high-value energy sources including ethanol, biodiesel, methanol, hydrogen, or methane.141 Currently, ethanol from corn grain and biodiesel are the only biofuels produced on an industrial scale in the United States.142 Countries such as the United States, Canada, and Brazil, where consumers seeking cheaper alternative fuels have increasingly accepted biofuels, offer massive agricultural subsidies to farmers producing biofuel crops.1 43 In Australia, research into second-generation biofuels has expanded significantly. Unlike first generation biofuels that are limited by agronomic characteristics of annual crops and production on arable land, second generation biofuels can be sourced from lignocelluloses, which is a collective term for lignin, cellulose, and hemicellulose components of plant and woody materials with a particular focus on conversion processes. 
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However, in recent years both scientists and the environmental movement have increasingly criticized the benefits of biofuels because of their huge environmental cost. Apart from raising serious food security issues, biofuels are also suspected of emitting higher levels of GHGs than previously thought.
14 5 Producing biofuels to be used in the United States, Canada, or the EU exacts a high cost to the natural ecosystems of Brazil and other South American and Asian countries, as biofuel production adds to the depletion of rainforest and grasslands. 146 The U.S. Environmental Protection Agency (EPA) recently acknowledged that ethanol can lower air quality and increase smog.
14 " According to a study recently published in Science, co-author Joe Fargione, a regional scientist for the Nature Conservancy, found that "converting rainforests, peatlands, savannas, or grasslands to produce biofuels in Brazil, Southeast Asia, and the United States creates a 'biofuel carbon debt' by releasing 17 to 420 times more carbon dioxide than the fossil fuels they replace." 1 4 8 Corn and soybean based biofuels also negatively impact the environment because they cause eutrophication; biodiversity loss, and elevated nitrogen levels in the environment. 14 9
However, there are still mixed and conflicting opinions about the impact of biofuels on the environment. The active and passive impacts of biofuels can be ecosystemic (on biodiversity, water, and carbon) and/or social (including economic and political) in ecosystems across the globe.s 0 Responding to recent concerns surrounding biofuels-based research, Indian scientists have focused on a new plant named Jatropha (Jatropha curcas L.), euphemistically named "Seeds of Hope," that can be grown almost anywhere with almost no requirement of water, fertilizer, or fertile soil conditions."' Furthermore, it is not edible, posing little or no threat to present or future food supplies. Even the production cost of Jatropha is half that of corn and one third that of rapeseed and other major sources of alternative energy.1 52 Considering the relative advantages of Jatropha, Australian based company Mission Biofuels Ltd. has raised A$80 million from investors and commenced contract farming 66,000 acres of the plant with a target to reach up to 250,000 acres by 2010. ' Despite the initial optimism of GHG emission reduction through biofuels, recent research has uncovered two potentially serious concerns:
(1) adverse effects on food security in countries that can least afford instability and (2) whether biofuels contribute to a net reduction of GHG emissions.1 54 These reservations have refocused further research on other strategies such as carbon sequestration (through agroforestry) and biochar technology (storing carbon in soil) as commercially viable options to mitigate and address climate change through the involvement of Australia's corporate sector.
(Natural) Carbon Sequestration
Carbon sequestration is the generic term used to describe the capture and storage of carbon dioxide. Capture can take place at the point of emission (e.g. power plants) or through natural processes (e.g. photosynthesis), which removes carbon dioxide from the atmosphere and transforms trees and other forms of vegetation into carbon sinks.
Through photosynthesis, plants use sunlight to convert carbon dioxide from the atmosphere to carbohydrates for their growth. Natural terrestrial system sinks already sequester one third of the carbon dioxide emissions from fossil fuel combustion.' 55 Though the uptake of carbon dioxide decreases with time as plants grow to their full capacity and become limited by other resources, sequestration still provides a viable method of relatively short-term climate change mitigation.' 56 Australian energy giants like Woodside Petroleum, Eraring Energy, BHP Billiton, and Rio Tinto can play a substantive role in sequestration advancement by investing in the GHG emission-offsetting program that establishes carbon sinks. "[T]ropical reforestation has the potential to serve as a carbon offset mechanism" 5 1 both above ground and underground for a period of forty to eighty years, Contemporary changes in the amount of carbon stored in forests and grasslands are influenced both by the land management and environmental conditions of the area. Furthermore, the emerging growth of the biofuels industry will likely have a substantial impact on carbon storage issues." 9 Large private and public corporate players in the energy sector have made significant moves toward implementing GHG abatement strategies.1 60 Woodside Petroleum, which currently produces approximately forty percent of Australia's gas and oil, is participating in a GHG emission reduction program through technical and other means.' The project will cost A$100 million over a period of fifty years.1 6 3
Even in the United Kingdom, the issue of forest footprints is gaining momentum.
Leading companies have demonstrated their commitment to the "Disclosure Request," which makes companies accountable to both investors and consumers for their impact on the world's forest. '6 Eraring Energy, a large, state-owned, coal-based power generation company in New South Wales,1 65 also initiated a sequestration project in support of reducing its carbon footprint.
Eraring Energy's active cooperation with C02 Group Limited will establish 1, 100 166. See C02 AUSTRALIA, supra note 179.
Biochar Technology
Biochar technology, a new way of storing carbon in soil, is gaining momentum with its initial promising outcomes. Biochar is a type of charcoal that results from heating organic materials such as crop residues, wood chips, and municipal waste. According to the IBI, the benefits of biochar technology are massive. It would remove about 1.2 billion metric tons of carbon from the atmosphere each year, which would offset the current twenty-nine percent net rise in atmospheric carbon. ' Furthermore, biochar, along with chemical fertilizer (NPK), can increase the growth of the yield of a crop up to fifty percent.172
Though biochar technology is still at a nascent stage in its development, it raises the possibility of providing large-scale carbon storage than carbon sequestration through afforestation and expanding tree coverage. 73 Forests are able to capture and sequester carbon only while growing, and there is always the risk of total destruction of forest or plantations due to catastrophe or infestation.
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strategies, biochar needs to be carefully examined from environmental, social, and technological perspectives.
In the post-Kyoto period after 2012, biochar technology could be the preferred solution over other carbon sequestration initiatives because Australian industries may be able to buy certified emission reductions (CERs) to offset their emissions of GHG. If biochar is recognized as an efficient clean development mechanism (CDM), there will also be enormous opportunities for developing countries to benefit from this new technology. Despite its benefits, Friends of the Earth (Australia) have expressed their concern that the introduction of biochar technology may further erode the rights of indigenous peoples through their displacement from traditional lands.1 7 5
Renewable Energy Sources
Renewable energy is derived from sources that can be replenished. The main types of renewable energy sources include solar, water, wind, geothermal, and biomass. Given the finite nature of fossil fuels and the adverse environmental effects of burning fossil fuels, the most effective long-term solution to carbon pollution would be a switch to renewable energy sources. Renewable energy results in either fewer carbon dioxide emissions than fossil fuels (as with biomass), or in some cases, zero emission of carbon dioxide (as with solar, wind, and hydro power). Unfortunately, the efficient generation of energy from these renewable sources in a cost effective manner remains a challenge, discouraging the adoption of renewable energy as a primary climate change solution.
Australia has great potential for establishing a renewable energy industry. One study concluded that, assuming a single grid supplied the world's energy, all energy could be supplied by eight large-scale solar generation plants, with Australia providing twenty-one percent of this energy.1 76 Despite this potential, Australia's renewable energy industry has not been vibrant. The slow development of the renewable energy industry is attributable to the lack of coordination between federal and state governments, which undermines renewable energy development. Further, lack of a framework to offset the market price against environmental savings that resulted from the use of renewable sources 177. Id. contributed to the stunted growth of the industry. 178 The absence of coordination and framework, coupled with a general perception that renewable energy increases the cost of electricity, has held back the development of renewable energy technology in Australia. The previous government's apparent lack of conviction in the feasibility of renewable energy did not help. John Howard, the former Prime Minister, reportedly stated, "You can't run power stations on solar and wind [...]
[L]et's be realistic, you can only run power stations in a modem Western economy on fossil fuel, or in time, nuclear power." 7 9 Such a position by the head of government may explain why the period recorded such little success in overcoming the barriers that inhibit the growth of the renewable energy industry. so Despite its current focus on an ETS, Australia's climate change and environmental policies recognize the importance of renewable energy. 8 ' The government has established the Australian Centre for Renewable Energy (ACRE).
The objective of the center is to "promote the development, commercialization, and deployment of renewable energy and enabling technologies." 82 The center is a component of the Clean Energy Initiative, which receives significant government funding."' Notwithstanding current government investment in renewable energy, the percentage of energy generated from these sources continues to be minimal. According to a 2009 report by the Australian Bureau of Agricultural and Resources Economics (ABARE), the majority of Australia's electricity supply continues to come from coal, which accounted for eighty-one percent of fuel inputs into electricity generation in the year 2007-2008. ' Of these projects, twenty-three are wind driven, three are coal fired, and one is fuelled by geothermal energy.1 87 The largest of the completed projects is the 140-megawatt Capital Wind Farm located in New South Wales.
Despite their high cost, the output of these projects is small compared to that of the fossil fuel power plants. 8 8 Such output is to be expected because research shows that even the capacity generated from mature renewable energy technology would still be significantly less than that from coal fired plants.' 8 9 However, this is to be expected considering the novelty of the technology and the resulting market imperfections. The role of renewable energy policy should be to correct the imperfections so as to boost the new technologies.
In August 2009, Australia enacted the Renewable Energy Target Scheme (RET), an expansion of the Mandatory Renewable Energy Target Scheme (MRET).1 90 Under the RET, the government pledged that by 2020, twenty percent of Australia's electricity supply will come from renewable energy sources.191 Though the Australian target of twenty percent seems high and is similar to that of the European Union, the Australian target, unlike that of the EU, is not entirely a percentage target. If Australian demand for electricity increases, the actual target would be adjusted to be less than twenty percent.1 92 Apart from expanding renewable energy targets, the RET will provide incentives to encourage the use of renewable than from actual electricity generation.196 The capacity of the government to meet the twenty percent target by 2020 is dependent on an array of factors. Time will tell if the RET encourages derivation of energy from renewable sources.
The current government seems to be adopting a mix of policy options in the mitigation of climate change. Therefore, renewable energy policies are not operating within a vacuum but rather in the context of other policies such as the CPRS. They are influenced by technologies seeking to abate or offset carbon pollution in the course of power generation from fossil fuels. Whereas each of these policies considered on its own may be effective in reducing GHG emissions, combining policies may have the effect of stalling investment in other policy options. This may be the case with the mix of CCS and renewable energy policies. Thus, the government should consider redirecting resources to the more effective long-term policy option, as opposed to the more cost effective short-term option.
Calls for a national debate in Australia on the nuclear energy option are becoming more frequent, as many other countries rely on this technology for a significant proportion of their energy requirements. Current government policy has ruled out the use of nuclear power.' 98 After Copenhagen, public opinion appeared to shift from outright opposition to a realization that, in the face of climate change, all realistic options should at the very least be debated. The fact that Australia is the third largest exporter of uranium (after Canada and Kazakhstan), 99 and President Obama's announcement on February 16, 2010, of funding for the construction of the United States' first new nuclear power plant in nearly three decades, has been noticed in Australia as it seeks reliable, less polluting ways to meet its energy requirements and international commitments.200 A serious national nuclear debate will very likely take place in Australia at some point in the near future. 197. Calls for a nuclear power debate in Australia have intensified and include members of the Gillard Labour government. See Steve Lewis, Julia Gillardfaces nuclear power push, PERTH Now (Dec. 1, 2010, 6:24 AM), http://www.perthnow.com.au/news/julia-gillard-facesnuclear-power-push/story-e6frgl2c-1225963729540.
198. This policy has stood for many years despite Australia's position as one of the world's largest exporters of uranium for peaceful purposes. 
TAXES, AND OTHER MARKET-BASED INCENTIVES
In the absence of a global, legally binding agreement on reduction targets for GHG emissions, governments must reconsider their policy options. In the face of the current difficulties experienced by the United States and Australia in passing cap and trade legislation, fossil fuel industries are experiencing a reprieve. However, as governments are well aware, the industry sector is unlikely to reduce GHG emissions without some form of mandatory national reduction target. Governments should and will seek other ways apart from the cap and trade scheme to achieve the same objective. It is thus in the best interest of industry to be a step ahead of government regulation and to begin thinking of new ways of moving towards security, which ultimately lies in energy efficient technologies.
The Copenhagen summit and the recent controversy surrounding the working of the IPCC have not resulted in an overnight loss of global consensus on the need to mitigate anthropogenic climate change, nor have they undone the science behind climate change. They have undoubtedly led to decreased momentum in climate change mitigation efforts. Regardless, it would be folly for the industry sector to continue to rely on fossil fuels and other GHG emitting technologies to generate energy.
In the long term, the adverse effects of climate change will affect the public and lead to increased pressure on government and industry to find sustainable sources of energy. A recent survey in Australia indicates that despite the apparent loss of popularity of Rudd's CPRS, a majority of the public (84.3%) is still convinced that global climate change is real, and an equally high majority (82.6%) believes a plan should be adopted to reduce GHG emissions. 20 2 The survey concludes that there is broad agreement among political parties and the public on the need to substantially decrease GHG emissions by at least sixty percent by 2050 and market mechanisms should play the role in achieving these reductions. 203 Thus, the debate currently centers on the details necessary to implement this objective.
04
The survey indicates that even though government pressure on GHG emission reduction may reduce consumer preferences, it may eventually lead to a market-driven greening of industry, in which case it is in their interest to begin to make the switch.
V. CONCLUSION
The success of an ETS in Australia, as pointed out by the Garnaut Review, depends upon the adoption of a global legally binding agreement in which the other major carbon producing economies are bound to GHG reduction targets. Either in the absence or presence of such an agreement, CPRS implementation in Australia would have limited effect on the global reduction of GHG emissions; despite high per capita carbon emissions, Australia's contribution to global totals is almost insignificant. Consequently, even if the five percent reduction target in the proposed CPRS is achieved, it would not result in a significant reduction of global carbon emissions in the absence of similar action by other major emitting countries such as the United States, China, and India. Following the outcome of the Copenhagen Conference, Australia may need to reconsider the effectiveness of legislating and implementing the CPRS.
Further, even at the national emissions level, the effectiveness of the proposed CPRS is not certain. As discussed in the foregoing sections, the success of an ETS in Australia is dependent on the existence of a larger global carbon market. In the absence of such a market, the cost to the economy of implementing an ETS would far outweigh its benefits.
Australia's other climate change policy priorities are CCS and other carbon abatement technologies. In addition to the risks and uncertainty discussed above, CCS and other carbon abatement technologies are not long-term solutions to the reduction of GHG emissions, particularly if they are implemented alongside CPRS. When such technologies engage in cleaning carbon, they reduce the price of coal and thus encourage Australia's reliance on coal. Further, the identification of CCS as a policy priority transfers funds that would otherwise be used for pursuing renewable energy options.
In the current circumstances, it would appear more effective for Australia to redirect the resources invested in CPRS and CCS to the development of renewable energy technologies. Despite the initial high cost associated with renewable energy, Australia has a natural advantage over other countries, particularly in the case of solar and wind sources. To stimulate the successful shift to renewable energy, the government may have to consider subsidies that are likely to encourage consumer demand for renewable energy and reduce generation costs.
The current government may also have to reconsider its policy options with respect to the use of nuclear energy. Nuclear energy would undoubtedly introduce the high risks associated with its use, although there is evidence from other countries that shows these risks can be managed and mitigated.
Given the present state of global governance with respect to climate change mitigation, total GHG emissions into the atmosphere are likely to continue to increase, or, in the best case, decrease by insignificant margins.
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